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OBJECTIVE: 

The  objective  of  this  study  is  to  provide  a  methodology  by  which  the  Navy  can  select  recruits 
and  classify  recruits.  The  proposed  method  considers  all  input  factors  over  time,  including 
“crisp”  and  fuzzy  linguistic  variables  to  provide  not  just  a  solution  but  rather  a  set  of  possible 
solutions  ranked  by  possibility  scores  generated  from  a  fuzzy  MADM.  The  goal  is  to  take  into 
consideration  the  recruit’s  “whole  person”  profile  including  the  ASVAB,  job  specific  skills, 
social  understandings,  motivation,  leadership  and  other  test  scores.  Research  results  can  also  be 
generalized  to  other  personnel  questions,  such  as  corporate  recruiting/job  assignment. 

APPROACH: 

We  conducted  a  literature  search  to  identify  all  works  done  related  to  selection  and  classification 
problems  in  industry  or  the  military.  A  set  of  mathematical  expressions  was  developed  to  model 
and  describe  selection  and  classification  problems.  Based  on  the  problem  description,  we 
improved  and  developed  a  fuzzy  MADM  method  based  on  Siskos,  Lochard  and  Lombard’ s  work 
(1984).  The  proposed  methods  as  well  as  other  popular  MADM  methods  are  compared  and 
validated  by  a  few  sample  problems.  Finally,  we  implement  all  methodologies  via  two  sets  of 
computer  programs  -  Microsoft’s  Visual  C++  and  Mathwork’s  Matlab. 

Siskos,  J.L.,  J.  Lochard  and  J.  Lombard  (1984),  “A  Multicriteria  Decision-Making 
methodology  under  fuzziness:  Apphcation  to  the  evaluation  of  radiological 
protection  in  nuclear  power  plants”,  TlMS/studies  in  the  Management  Sciences,  20,  pp 
261-283. 


ACCOMPLISHMENT S  (throughout  award  period): 

In  this  project,  we  have  advanced  the  area  of  decision  making  under  uncertainty  by  providing  a 
fuzzy  modeling  framework  and  computation  structure.  The  proposed  algorithm  can  handle  both 
crisp  and  uncertain  input  data,  such  as  the  motivation  input.  The  pair-wise  comparisons  for  each 
attribute  and  all  candidates  are  concatenated  to  provide  a  comprehensive  overall  evaluation.  The 
end  results  are  rankings  for  each  job  posting.  The  computer  programs  make  the  task  easy  to 
conduct  any  MADM  problem.  Finally,  we  also  studied  the  limits  of  the  proposed  method  due  to 
computational  complexity. 


CONCLUSIONS: 


We  compared  various  methods  related  to  selection  and  classification  and  found  many  methods 
are  not  appropriate  for  this  application.  For  example,  a  popular  statistical  method  is  called 
discriminate  analysis  (DA)  which  is  often  used  to  cluster  subjects/candidates  of  similar  attributes 
together.  DA  is  not  appropriate  for  selection  and  classification  problems  in  that  the  best 
candidate  within  a  clustered  group  is  that  closest  to  the  “center”  of  the  group.  In  other  words,  a 
decision  maker  would  end  up  pic^ng  the  most  “average”  candidate  within  a  group.  On  the  other 
hand,  the  proposed  fuzzy  MADM  method  compares  all  candidates  in  a  pair-wise  fashion.  Each 
candidate  would  be  assigned  a  fuzzy  score  which  considers  the  relative  and  global  strength  in 
term  of  all  attributes  and  other  candidates.  The  final  results  are  much  more  appropriate  for  a 
selection  and  classification  problem.  Furthermore,  the  proposed  method  is  capable  of 
computation  of  qualitative  as  well  as  quantitative  attributes  which  are  very  relevant  to  the  future 
Navy  vision  of  “whole  person”  profile  for  personnel.  A  whole  person  profile  would  consist  of 
both  test  scores  and  other  qualitative  attributes,  such  as,  leadership,  motivation,  and  spatial  skills, 
etc.  With  the  large  numbers  of  Navy  personnel  assigned  each  year  and  complexity  of  whole 
person  profile  system,  the  proposed  method  provides  a  scientific  decision  making  methodology 
to  seek  out  best  candidates  for  vacant  positions. 

SIGNIFICANCE: 

There  is  a  need  for  improvement  in  the  selection  and  classification  of  workers  not  only  in 
military  but  also  in  private  sectors.  Currently  organizations  often  are  just  hiring  “warm  bodies.” 
Although  there  is  some  degree  of  success  using  the  hit  or  miss  approach,  those  companies  who 
are  better  in  recruiting  are  those  who  have  more  sophisticated  interview  techniques  and  tests  for 
aptitude  and  ability.  The  military  is  more  integrated  in  recruiting  than  many  private  companies. 
However,  there  is  a  lot  of  room  for  improvement  in  “hiring  processes”  for  both  type  of 
organizations.  We  believe  that  we  have  advanced  the  area  of  decision  making  under  uncertainty 
by  the  study  of  fiizzy  outranking  with  uncertainty  inputs  and  the  corresponding  computation 
algorithm.  Our  work  is  very  promising  in  solving  large  classification  problems  consistently 
although  more  research  is  needed  to  improve  computational  time  for  problems  with  extremely 
large  data  such  as  ten  thousand  candidates  with  200  attributes. 
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